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IRTHR  OQucl lok 


There are a large number of unstable lactop\ea in 
the region of tridium, pletiowm, and cold (fige 1). A study 
ef the literature on experiszents perforeed ehows considerable 
diseazreament and uncerteiasty in the eesignrent of mass nunbers 
te pericids end radiations that have been measured. it waa 
felt that ecrrectliy easaignine the unctadle isctopes of 
platinum would be cl mreat assistance in enchorine the 
activities in thie region, ami would be of value to future 
inveatiratora, Therefore a study ef the data on the une 
stable isotopes of pletinen that are presently agesicned 
S688 mumbers 191, 195, 195, 167 end 19¢ was. sade to 
ecordinate previoes ecxperimertal date and te enteain the 
egcitioneal data necessary to definitely eatablilak these 
lecteopes with their correct halfelives and rediation 
enarcicse 

in order tc accomplish thie it was attempted to 
produee tnese platinus iactopes py sethode whieh had not 
previcuely deen reported in the literature, or iu sexe 
cases +o sake a more cemplete study of the ectivities 
ovtainced by wethods pravicusily used. In cases where tie 
results cbtained <iffered materially frre these reported 
Sy cther investirators, cycictron bembaercaents were ree 
peated one or more times to verify tre Gata. 

7h@ Ppegnits cbtained in this investigatlesn in 


acme respects agree cissely with the resuite of previcus 
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invest iestions, «hile in other cases tiere ere lerce 
gifferences. The experiments performed indicated no 
chengées in tho mase members pravicu@ly agsicsned to the 
pletiaus activities found. ceever up until now the 
assirnoment of all five ef the abcve sasa nunders has 
been very questioneble, and the very recent work cf 
Cork st al suggested that the previcus asaicnment cf 
the mass number 1¥S is inoorrect (ref. 12). It te 
velieved thet in our present Investigation that suffi- 
cient additional data bas been obtalned to make the 
assisnments ef the mage mumbers cl platinum lactcpes 
181 emd 195 certain. The data obtained inilcated somo 
ehanges in the enorsies of Fad tations am in the nalife 

{vee previously reported, the most important of there 
cshenses Selnc ine assipnment cul & 2.0 day half-life ts 
eass nucver 191 rather than e 3.00 dey pericd. “he 
snfermation given in the nuclear chart ef fisure noel, 
ingofar as it rélates te the unstable platinum isctenes, 
le fros the Geta obtained in this tavestigation rather 
than the date coteined by previcua Lnvesticatora. 

The follewing sections cf thie paper sive a 

sumeary of the ezvrerieents sede Gurings this investie 
sation, the resclta cebdtained, and the conclusions that 


neve been Grawn after a study sf tie experineantal resuits. 
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HEH IFECK?S Weed 


Sith the axeeption of three priton oomoardsents 
of iridium ‘cile en the 26 ineh cyeclctron at Sek Nidge, 
fennesses, during the suemer cf 19651, all semvardements 
were mede om iridium, platinum, ccld, camius anc merourry 
targets on the 34 inch syslotron at the Ohio State 
Onivercitye. 

she iridium folle used in the Cak Kidge vonbard- 
aents were wounted behind a one mil uranium foll. The 
pretonus ned energies of aeprreximetely 19 Kev with a boar 
intenaiS$y of about fifteen miorcscanperes after pessine 
Gharough the wraniume <A Tracerlad, alpha Seinttilietian 
Prove, Xcc@l Feliz, was used to caternlns possivis 
econtewination of the iridium O7 uranium or fission 
fragzentes, or if deoay by alpha emission wae present. 

Somnbertsonta with the “hie State Vniversity 
Syslotroen were mace with protoms cf 4 to & Mev, aprroxie 
mately 1 Nev ceuterens, and approximately CO kev <lnha 
particles. ‘or 17.5 Rew genwn dombardments and fant 
neutron dembardeents a target hclder with an additional 
zlot to bold Lithies was veod. Slow nuentrons were 
obtainac sy paseimg fest neutrons (fron a Llithiue 
Seuteren neutron reaction} through 10 eentieseters of 
perafiin seunted just euteide the cyclotron. 

Secey and abecrroticn memaurenents were made 
with a Suif electrometer, Gsciger Reulier tude Toe] 
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(beta tuse) fncorporating a .racerlabd eautescaler as & 
scaler (referred ia in the remaiacer of thie paper as 


the o0e@ta tuve), Gelaer Reuiler tubo TéCeRSa (Aeray tude) 
with a irceerlad sutcecaler (referred to hereafter aa 
the Terey tube}, and a positrean ecunter using « Geiger 


Keuller tube end a Tracerliadb *£<4* avaler. 
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Ae Freton Sewosrdments of iridium 

& Getal of sever bemoardmente of iridium wits 
proteus were wads. The first wae a cas hour Somvardaent 
made on ge ten mil iridius fell in ths Chic State University 
Cyclotrome. Although activities with half-Lives in the 
vicinity of three dera were inticeted, the activity wae 
considered too loe to neke Sisnificant mesaurecents. 

Three runs were mace on the &3 inch cycietroen 
et “ak Nicge, Tennessee. iIn each case a ten mil foil 
was vombarded with prctons with enerciea cf approxinately 
if Neve ‘the first wae of ten ninutes duretion and the 
twe following were for teaty 2lnutes eaah. No chemical 
seperation wee made on the first twe felle. Decay seasure 
ments and lead and aluminus adeorption mesasurevents vere 
made. A chemical sapgration waa wade cu the third foil 
end decay end absorption measurements made om the plat isun 
fraect ion. 

The decay eurvea of the tec unseparated frils 
ware identical in share. The ereekdomn of these decay 
ourves (Lice 2) yielded half-lives of the following 
pericce weieh are attributed to the Issteres Incicated: 
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Under 3 hours Feseibhy pte 


AVeD hours ir +94 

2e0 days Pt 

4.06 days oe 

12.5 daye ip +8 

Gl.0 daye Possivle combination of 


tr 289, gp 202 and others. 

Secacse of tae Large numder of tsctones and enercies of 
radietions present no consistent or reliadle results could 
be obtained from #he lead and alusinus aesorpticn neseure- 
ments made om these two folls. fowever during the 1 day 
pericd « .65 Kev beta activity, attrivuteble to I[rl¥2, ts 
present. There is sieso indication of a weaker seta activity 
ef apprexisetely .55 Fev, <Koasurawents are deine cantinued 
om these two saaples. 

in the echemieel eeperation the th tridtum fol 
wee Giesolved in a bot flux cf pebasaium hydrexnide snd 
potassium nitrate. she flux was ecoled and leached with 
concentrated bydreehloric acid to which eold and platinun 
cerriera nad been added. The colt was then extracted 
teise with ethyl acetate. A aclution of stanncus shlcride 
eng hydrcehloric eciad waa adfed to reduce the clat toad 
frow the +4 te the +2 state. tha platinus wea then ex«- 
tpactea elth ethyl sestate and washed with thres norcel 


hygrochioric acid, slated end flamed. 
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Toe Gecay curve of bLae pietinuz fractlon of 
thie seperation breke down to cive the haifelives Listed 


2.00 daye eet 
$025 deve ye LVS 
Over 1 year Unknown 


A 60ries cf ten eluminus adserption neasuresients wee aade 
during the flrat S days efter bomoarduent, ylelding electron 
ead pcints in aluatnuwn of ¢ 


lé a2/ene G14 Kev 
158 xz/eom? 3049 REV 


in computiag the electrean energies, & apg Jon waa added to 
the figures listed sedcve to include the thiexxess of the 
windeoe of the Seliger 2ealler tude on whieh the measurenents 
were nade. & typical aveocrrtiocn measurement is eghoewn 1a 
figure 4 ‘The decay of these energies could met be plotted 
in this caas, but there energiss can be@ aesaliened to be 
proper halfelives on the basis of date cotained frox later 
Dombardment Be 
A series cf four leet avacrption seasurezenis 

was sade during the sare sericd ylelding energies walsh 
assayed st tae ssriods shown below: 

eS or 2ilS kev Zet Says 

eos eV ex Jays 


sot Kev 1058 Gaye 


9 


7 





IN3SWNONVENOS Y3lsV SAVO 





Js ® ° 
——=_ oe = 
ae : \. “083A 3NO 43A0 
~~. \ 1, 
— \ 
*  \ un 9+ Sava & 
2 : x 
Q " 
3. . 
. roa 
° oO 
~ = 
\ \ Oo < e} 
SAVO 2-~ - ° 
: 
ANINOUVENOE YIL4IV SAVO \ Se 3 
272 393 0 ver 4) Om om os % os % \ \ . ae 
7 ¥ \ 
“ ' % @ 
rom 4 
> *. we 
2 % mt 
NOILIVYS to \ Ps ° 7 
4 a ?.. & ¢ O00 
JAMND = AVOIG 8 “eS 
\ 
e 7” \ 
& 
NOILOVYS td : \ 
IN3JWOYVEWOS NINO? 944 i 


JAYND AVDA Ne 





- WONINATY wos Sw. 


ows Si he yw * 








oO 

© 
gw bw esi” S ~ 
2 ° 
: 9 

i ot oe ~ . 

foo gs ) @ 

yo bw ose’ ” 
hg 

(ALIAILOW 1L3N) qwo/bw 9i—- 


NOILOVUS Id 9 + 4] 
INSWN3SYUNSVSWN NOlIdYyOSEY WNNINNIV 


_ aa 


aL 





The firet energy Listed could bo either .0€5 Yew or 211s 
Reve D@eauee f[ the absorption evige fer leat vetween those 
twe enerciee. “ater seteruinations showed which of the two 
energies ia the correct one. The pict of the decay of the 
above energise taken from the four lead avacrption measure- 
monts ie shown in fivyure 5. a typical lead adsorption 
eeasurenent is shown in figure 6. 

& @heck fer alpha particles from the two une 
separated fclls was eace with an alpha counter. Eo alpha 
perticles were detected. 

te ssaist in explaining the perioda attrivsuted 
to irictem, found in the two folic Sembarded at Oak Hidge, 
twe 10 211 iridiws folla, the second fixed oshind and 
completely enielded by the firat were aosbarded for one 
nour with pretens en the OQhic ttete Crelstres. The 
pretecs are rot likely to penetrate to the second fell. 
Activity measurements were teker ama shewed « ratio cf 
activity ef SGC te 3 counts/ses¢ tn favor of the forward 
foil. Decay moasurements on the rear foll showed ea half 
life of 19 hours (attridutadle te iridium 1¢4) end « shorter 
pericad cf leas than three heures. The prevenae of the 19 
hour peried indicates a nevtren Flex on the rear fclile 
The 74 dey pericd was mot choserved due tc the low activity. 
this sescunts for tee 19 hour peried oebteiasc in the twee 
folis bomverded at Jak ‘ildsee 

The other periodga sey se explainee as icilowse 


ihe 12 day pericd eould be formed by an Ir, p, pu react lore 
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Tne G1 day period that is mow Sein; folleved could be a 
combination of the 74 dey ike : opmed DY neutrong on 
tri?l, anc the 100 day Ir?°9 vy «2 5, p2u reaction, or 
the Irl9% and the period of over one year found in the 
platinua fracticne | 

Seeay and thres aluminum abserption meaesure- 
nents wers made on the forward foil. The decay is still 
seine Frscllowed. ita shape predicte « period of lesa than 
three sours, a 19 Soeur period, an intermediate period of 
abeut 3.5 deys, and a loncer period that it 1s expected 
will se 74 days. The three sbeorption meazsurecents nade 
Gurinc the intermediate peried, indicate electron and 
points at 2114 Kev, «4% Mev, ant at apprexinate 1.45 Kav. 
the 49 Sev alectron indicated by all three absorptions 
decays with a two day pericad. the decay en the ell¢ and 
1.45 Kav electrons esulé uct he fcllowec as they appear 
clearly only in the last two absorptione. The 1.45 tev 
electron is obliterated by the strong beta of Ir4+¥* ip 
the first enxecrpt ion. 

Anzeoniun Chlorciridate wae bombardéed witi 
pretense. The platinum was seperated and the desay cf 
the platinum fracticn and of tae residue conelstins ef 
iridiuz and the Lepurities wene sessured. in both fractions 
the activites was los. In the pletinus fraction only the 
four cay setivity wee conserved with certainty. The decay 
curve on the iridive and impuritice could net ce oroken 
dewn cue to the low activity in the lencer perictis. 
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however, « ccmparisen of the two decay curves Indicated 
thet the separation waa suceeseful as the € day platinum 
activity did net appear in the residue. ‘ne 4.05 dey 
period in the platinu: fraction waa followed for five 
half-lLivea.e 

Slliger iridtus powder was dom>oarded for slx 
hours by preteens, and seperated chemically. ‘he impurite 
les in the iridium were Kagnesiam, Copser, Calelum, fhodium, 
aad possibly Pistimen. Special care was taken in fForetus 
the platinus fraction to ezelude there elements, and their 
preducts oce tc # preteen Domvardsent. filth thia excertisn 
the shenietry wae the sane ag that performed on iridium 
foil fro whieh platinus waa saparated at vak iidge. 

ihe deeay of a amall portion cf the iridian 
powder was followed in the unseperated form ani the decay 
eurve eppears to consist of pericds of lease than three 
nours, 19 hoars, @ two sand four Gay pericd and a loncer 
period thet is still being followed. The creater portion 
of the activity is frea the four cay periscd. 

The decay of the platinum fracticn of this samples 
yielded pericis of 2.04 days emi 4.12 daye (fige7j. The 
four cay period was fellewed for ¢isnt halfelives. “wo 
Siusinus edsgerction seesurements extablieh electron end 
points at 16 ac/ex", 158 ag/ce* and at appresimately 
$00 mus/om“. 4a adsorption with polystyréne compared 
with @lucimes shows the oxiatance sf weak tlectromagnstic 
activity. 
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Tedisy fracticn waz fellowed in @ covuater sensitive 
tc beta, x-rays and ganma raciaticn (aeray tute), and in 
enother scunter that has @ocut the same sensitivitr to 
slestrons, out vite very little sensitivity te z-ray and 
geeaa rediation (bete tube}. the decay curve fram tie 
tude sensitive prisearily to Sete particles starts out 
in @ longer pericad than the curve fran the xersy tube. 
Thies Indieates that a greater portisns ef the electro= 
magnetic ectivity is due to the two day period. 

the decay of the iridium and impyritles, the 
rémaining fraction, Indleates « lenc pericéd cf approxnio= 
ately 74 days, a period of 19 hours, and & shert period 
of lesa than thre hours. “here is no evidence of a 
two day cr four dey perioc. The sanple is still being 
followed, 

Te determing the natura and rate cf decey of 
the weak electromagnetic rediation 49 and 1,45 Zoey 
@lestrons, 6 iv hour proten bombardment of Lridium eas 
aace, aA chemical separsticn vase aade vy the methed 
deserised previously. “he decay cf the crlatinue fracticn 
ie weing followesé en both the xeray amc deta counters, and 
threush ae 17.15 ng/ex” aluminus absecrber en the seta tube. 
the cirest decay eurve on the Bete tube starte with « 
period «cf about 3.9 Seys. The decay through the 17.15 
nefoen* alueion starts at about 2.68 deye. The differeace 


vetween the tec curves plots a8 a straight line at «@ 


Le 





4.06 say period. This agaln verifies that the ,114 Sev 
electron decays with the four day pericd.€ fhe reatis of 
the initial activity between the decay curve ts that of 
the curvé with the abecrber wae five to ene, shoring that 
the greater part of the activity is Gue te the soft 
electron with the four cay pericd. 

& series of eluminom eabserption reasurecents, 
ef whieh figure § is typical, wee sade. Consistant 
resulte were ovtainsd. cleetron end points were deter- 
mined at .1l4, .40, ant 1.45 fev. The decay of these 
activities wes followed by Dreakdown of the ads rrption 
m@asuresenta (fire). The 114 desaya at a four day 
sete ad the e49 and 1.45 end polate at a two day Patee 

& series of sluminus adserpt ions through 
€¢1.5 me/on™ ef polystyrens (the polystyrene cute cut 
all 6lectrons, wut decreases the xeray activity verry 
Little) eas made over a period of cewen Gays. They 
shew half thioknesses fer electrocagnetic redietione 
of 1eeS A° end 285 A°. Figure 10 is cue cf theese 
adscret Lone 

The le25 A° (9.9 Kev) La en intermediate 
wave length for the L zeraye of iridium This energy 
Gecared st an intermediate rate cf abcut three dave and 
thus ment bo present with beth the tee cay and four day 
isctepes. The 85 4° (14.3 Few) deesye etn the two day 
PEricde 
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DECAY OF e- ENGERIES 
I,+p Pt. FRACTION 
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114 Mev 
90 counts/sec 4 OAY 2 HOURS 


y7 30 counts /sec. 


15 counts /sec. | OAY 22 HOUR 
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kK x-rays were ‘etorsined oF sliver and capper 
adsorption measurements through C8125 me/om~ polystyrene 
(figell). A sertes of (ive copper absorptions was made 
cver @ pericd of seven daya.e. “he decay of the |. zeray 
aetivity plots et ebout 5.4 says, indicating that it Is 
present in oveth the two end four day period. 
5S. Ganma Sombardments of platinum. 

Three geene bombardments were meade om plat lnutie 
Lithium wes bDembarded with preteens to obtaic 17.5 Mey 
genre radiation. dia the gamma radiation is penstrating, 
in each cere numercus platinum {ciils were cescd aa a 
target so that simultanmecus readingzsa could se taken on 
different instruments. in one of the bomDardments @ 
rod of fileer platinure was usec tc establish that the 
activities found in the platinus fclis were net due to 
ieperities. ‘the test was pesttive ce the Hilser foil 
decays with pericods of SD minutes, 75 minutes, 2025 
AChrSs ond 4.086 daye, whick sre in general the periods 
abtained in the folls. ue to gecsetry of the rod, 
the saall sclic anzle it subtenied, ita activity was 
considerably lower than thet cf any of the foils, and 
therefcere the measuresentsa from the foils are used 
for eccorecy. Hilger platinus ia the form of « ffeil 
wae not asvaileole. 

The 31 einute pericd hex seen assigned to 
etic? an a tsotepe. It indieatesS neutron Tiux Bas 
alsc presant in these bombardments, ana therefore if 
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@ high encugn activily coulc’ be attained, the Sk day 
pericd belisved te de isomeric with the 3] xziaute 
perist should alse be detectadvle. 

fne first pletinuc plus gawema run was of 
six hours curation. Three targets were arranged unier 
the water jacket of the target hol¢er. Their decay 
wes (cllosed on four teparate instrueents, enti slominunm 
sbaorption seeasurements rere made om the beta tube and 
the xeray tuse, which were two of these inatruconts. 
The electrcmeter, enfi the positron counter were the 
other tso Instrumente used to measure decay. 

che decay curves all established eonsistant 
resulte. om the posttren scunter the cecay cf slectrens 
indicated a shert period ef apowut 73 minutes and « 19 
hear period. A magmetic field streng encuch te 
eliminate soft slectrons was used. Wo positrons vere 
diecercatle. n tau electrometer decay wés zessured 
directly and through .25 inches ef alumiaue. Tre 
direct Gecay curve seve periods cf 75 minutes, 19 
hours, and ¢,052 daysae The desay curve threveh 0.25 
inches alusinwse showed that enly tne 75 minute end 
4008 day isotope exitted an apprectedle amount cf 
electromeznetie recitation. There was vory little 
indieation of the i¢ heur pericd in this curve. n 
the xerey tube the snalyzes gecay curve shows 75 
minute, 2605 hours and 4.9085 day Galfelivea are present. 
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A decay curve fron thie sane tube threvgh 459 ag/on ~ 
SGilusinen, sgain indleated thet the 19 kour [Isotope 
exits comparatively little electromagnetic radiaticne 
Qn the beta tube the seme periccs were attained. 

Aluminum absorption meseureaents on roth 
counters indisateé electron end points at 16 ag/om%, 
250 mg/ex~ , end about 630 ac/en~ with the exception 
thet the £50 end peint eappeered only ia the firat 
absorption teken on the Sete tuve which vas within 
the first tes hours efter the bombaercment. ontiferay 
teve fcur sluminum abserpticns were made, cn the last 
av@orption, LOG Ecurs after the Somoeardsent, broeak~ 
down of the atserption curve indleated an intermediate 
end polat et epprezimately 90 mg/eu~ 

ore activity was needed ts obtalu acre 
eccurate moasurenents and te associate the different 
enerzy Glectrens emitted with their proper half-lives. 
& ons hour Sombardesnt with twe fnlls directly beneath 
the lithium target was tried, ‘This resulted in more 
activity. 

Decay and adserptiocn measurecents were nade 
on the zeray tube ent on the seta tube. On the x-ray 
tude, pericta of TO minutes, 20.8 hours and 4.058 days 
were cboteained (fic. 12). <he fowr day periced was 
({slieved for elcht halfelivres. aleo om this tube the 


decay throuch 271 ag/ex” slusinum wae followed and 
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comfirmed the previews resealf that the SO hewr perteod 
Wss not a gaces ecitter. WM the beta tube pericds of 
SO almutes, 75 aimites, 10.5 howre am! 4.005 hers were 
measured. 
Slun tinue sbsery ULor. abderemians were made on 
both tubee, with results us tabulated dolew: 7 
Yours after sonbardment Llectron end 
peiate in mz/en~ 
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fhe energies inciwiling correction for window ere: 
S30 zg/on 91.43 Nev, 250 ag/om =e8@5 Nev., 1é ng/on =9.114 Bev. 
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AB Weak electromegnetic activity was apparent 
fn the aesurptions on tha xeray tube, the decay of the 
electrons at the meaetred enerciss coult not be plotted. 
on the beta tuse the cecey of 2tE5 Nov ax 134 kev 
electron ceule be plotted (fig.el5), wht) definitely - 
associate the .€S5 hev with the 20 hour isetope and 
the O.114 Bev with four dey Leotope. ‘the 1.42 kev 
electron is assccleted with either the SU) minute or 
7 aiewte perivd. txamwinstien cf the decay curve on 
the beta tuve pisces it mere proSubly with the 76 
siinute pericd.e 

fnacther six hour platinuus ganna vewvardnent 
wss made. On this run fow platinum targets were ow 
she Ellger tridiws rod previcualy descrized and a 
platinua fcll enclesed in a cadimunm box were fastened 
beneath the water focket. A foll was pleced beneath 
the lithium target, and a pletinum target holder was 
use tc sentain the Lithium tersate. Lecay moasurenents 
were cade on 81] fcur. Alvusinum absorpticn measurexents 
were sade on the fel cirectly unte: the target end on 
the pletinus target holcer, Lead absorptions were made 
on ths terret holder, 

the @eeay cf the Nilcer glatinum rod waa 
Giseussec previously. 

-ne periods in the desay curve of the cadmias 


wrapped foil were the sams as these previcusly attained. 
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The k sincte perted was still present. <Thie indfeoated 
taust tke 3O sinnte period (ecules be formed fren fast 
meutzonse 

The platinum fotl adirectiy bensathn the target 
was useful. In addition te the pericds reported previsusiy, 
a two ley pericnd? wae apparent at 4 vyory low activity. It 
was evidently ‘ormed fror platinum 19@ dy a gamma neutren 
reactions Platinum 192 comprises only ebout 0.78% of 
the natural stable platinum, therefors the very les 
activ®y of the platimau 192 was to se expected. The 
40093 aay period wes followed for eleven half-lives 
end tnerefcre should be sceurate (fic.1€). Thore was 
mo imitestion of a longsr pericc in this sample. 

Two aluainun abserptica eeasurexents sere 
sozpletec on this fail om the beta tude durins the 
first five hours after »ombardment. ‘he eleetron end 
point pravionely aesoolated with the shert perisd was 
messured at £27 mg/eu~ giving u value of 1.42 Kev. As 
the ectivity ef the 5O minute period at the time of tials 
second abecrption was less than 3.02 counts per secon, 
the 1.42 Mer electren can de definitely asgsecliated with 
the 75 minate period (flgel7). “ther ebeorptione verified 
the 1¢ as/en~ 6nd 2565 sg/on~ end polate as being with tie 
four Gay and the 25 hour pericds reapectively. <Alupizam 
abscrption measuresonts meade 9 Saye and 9.7 days after 
ooubarceent show an electron end point at e110 wp / om “s 
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4m eluminva abeorption on this sase sazple medé on the 
xeray te>e 1) cays after the Gomuardsent compared with 
aa absorotion sade with volratyrene directly after shows 
the presence cf X or camea ratiation (field). 

"@ to the sise of the platinmaa target holder 
andj the largs selld angle it subtenled, considerasly 
more activity waa cotained than with the other sumpies. 
“a this sample the Geeay is being measured directly on 
the x-ray tude. It ts alae deine measured through 170 
en? 371 mx/om” alueimun sbdecrvers, an? through S00 and 
2,900 me/em™ lead adservers. In addition to this a series 
of aluminum ond lead avucrption measurements aro volce 
made. It is selieved that when the verlous degay carves 
sentions abcyve reach base ilica ant can ve Oreken comm 
that analysis of the warleus absorption measurecnsnits and 
decay vurves tegether wlll sive a eonsidereble amount of 
informs: Lote 

it wee found om analyging the alusmiinus ebaorption 
meagurements on the xeray tube taken during the first 20 
Says after nombardment that they are far tco gomplex te 
aceuratsly plot the decay of individual energies. tiowever, 
éliminatin« a few of these energies from the compcsit absorption 
eurves sill assiat in an anueiveis. Therefore plots are 
Bing mace af the values shows In figure 19, which ia @ 


ty, ical aluninmen abecrpticon made om this saearle. 
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Yee values (1), (2), amu (5) Seing pieited reprosent: 
(1) abroeng Glestrummguetic setivitye 
io, G@ebtivaty cue te 
(%}) WORa S@leciPumaygust.c aetivity 
(a) UGeleb Sev beta 214: ived Louwr activity 
(@) Gede bow electron sic & Upto Lov aleotron | 
Doth Gecayimy with tbe present len period. 
(5; ellé S64 Oleetron with 4.005 day pericad 
A #evies ci aiualuus abesc? tions run on the eta 
buwe Guriug the present icmg periwui saow the followings 


-6ys efter dDombardnent olestrourn end polate 
u< oblts evils ott Loy (figeetd) 
$5 esld, efu lev 
40 eSlS, 06S Mav 


The etle anc e46 kev Glectronus ap,t6ur to ue decaying 
together. ait®? is an & Isctope and decays by exitting 
& eve LV Dodie 

ag in the case a i: plsetinum (vil soocve, the 
presence of A or same reuialion ea Siowu vy Meilug SOtb 
@lumiius apd polystyrene absorpilion seasurenscia ten cdaye 
aiter Dumusrdment. i.6aG auscrpilons ium curing this same 
periou gicow (Rat electromagnetic radiations of S.udS or 
GCelic Sev exist (iige@l)e The sosorpiion edge for lead 
in this region makes it uncertain whieh ef these two 
Values is tie correct om@. The UAUCS nev valus would 


fall eithin the iridium K x-ray range(QO.0ES to 0.075 Kevje 
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However an absorption measurement made with ecpper (fic416} 
shows thet the higher energy is present. Since absorption 
seasurensris from an iridivue plus proten bombardseent show 
& geraye, 1t fs orobdedle that in this sase the KE x-rays 
are Dlanketed by the ceena @uercies with the four day and 
the longer periais aati by the 46 bow olectren wiich is 
atili present. 

AG edscrptien with slominum through 252.5 mg/on- 
polystyrene(encugh te stop ell particle radiation present 
st this tise buf not encugh te step much ef the z-raediatic) 





shows that electremagretic radiatien with: energy correspont= 
ing to iridiue L xereya are present (fi¢e22). ‘this seasvree 
sent shows an energy of 6.010 Hev({l.1GéA ) which lies within 
the 0.008] to 0.0125 Rev (.99-1.56A ) range cf iridium L 
R-TEySe 

The results cf the series of lead avacretions 


are taduisted seloe: 








ES RECY SU AY foe FOIRTS 
efi Xev ~ ED alautes 2 
eS] ev 6&5 alnutes z 
evs HOV ~ &T days az 
i.07 #ev 40i2 Gaya a 
057 Sev ~ Gl days z 
ellf rev ~Zed days 3 
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Copper abdeorcticens were ran througs pelystyrene 
during the long period te identify gacra energies with 
ayiS?-. however the results have been very inconolusive. 
The heavy camma reciationu,apparentliy the .57 Sev Pound 
With the leeé absorptions, slankets out all the wearer 
enerziase 
Se Yast neutron pembardeent of morcury. 

& six heur bomdarcaent wis wade on merouric@- 
oxide with fast aeutrons obtained from a Lithimum plus 
Jeuteron reaction. A chenfcal separation was performed 
anc decay measurements were wede on ell fractions and 
eg a exell portion of the unseparated sanple. 

In the ehbemiecal separation the %go was dissaclved 
in € 3.801. Soeld ené pistinum carriers were adde’i. The 
gold was extracted ae Aull, with ethyl acetate, was washed 
with € 8.'Cl and evaporated. 2 NeHCl wea added and after 
ringing to a doll & saturated sclution of S0p in water 
was sGcec. The cold was preciritated, filtered, and 
plated. The mercury was precipitated as hall, vF 
adding Satie, in 2 3.801. she igovl, was filtered, 
washed anc plated. the @xcess si SnCls peduced the. 
platinus soe that it could be oxtracted with ethyl acetate. 
7ne resigue, after washing the @thyl seetate <ith € 2.e8ci 
enc evaporating, was taken up with 2X.EGl and precipitated 
#ith sacnesium. The wasningcs were evaporated in « watoh 


1658-6 





Uecay measurements made on the varlqus fracticnsa 
have seen completed and indicate the periods shown. 


soreoary fraction 


&5 vays fg BOS 
2.79 Days ay* 9” 
z2 Youre gt? 
3O Hinates ugl®? ana Hg®05 
Gelc fraction 
2.83 Days AwtBS op gyiSY 
S) Minutes ayevo 
Platinum fraction (£1723) 
SS Lays 
4.06 Days 
2& Fours 
73 Sinutes 


The residue and the unseperated scrtign cava @ vory 
complex curve that conld net 2e oroker down. 
Aluminum abaserptioss ron en the unseparated 

Iraction tniieste slectren end pecinta at 1@ mufon, 
£80 ag/on” and 640 mg/em*s 
De “ther Rombardmantee 

& one heur osniue plus alpha bombardment was mede 
at] ths producte were separated chemically. The plat imae 
frection zave an activity of only one count per seconde 
ic @efiantits resuite were stained ee tc the peried cf 
thie eectivity. it {* plianne’ te repeat this excerinent 
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using a creater quantity of cemium. 

& one hour gold plus 17.5 Sev gaeme dembardzuent was 
meade. There was no activity in the platinum fraction. 
Ag the chemical separation tock Sut ome tour, and shortest 
poricd expected in the platinum fraetion was 75 minutes, 
it is selieved that the experiszeant was ecnclusive. 

In order to aid in loeating the 75 misute and 19.5 
hour perfed s geld plus fast neutron vomosardment and an 
fricgtum plus sles neutron Domsardisent will be made. In 
the Iridium nevtron bombardment a chnsideradie activity 
from IrlS4 ts expected. iIrl®4 tecays by neta enlesions 
if platiowm fe separated periodically ani if an ectivity 
is present it can be aseigned io Pel?4, 
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SUMBRGRY akv CoOBCLILT TOSS 


fe Platinua 192 


NalfelLife Ze0 days 
ERethod of decay XK septure 
Gamma energies Ve5F Rev 

Le7S Mey 
Lisetrois Ueid BEV 


A 2009 Gay pericd was obtained Soti trom proton 
poabvardmenta cf tridivx anc cannes Domvardments of plat inum. 
Since the twe stable isctcpes of tridtum have mass nuecers 
of 161 and 165, an iridilus protxXon neutren reaction should 
give platinus isotepes of the eane two masse nusbers. Since 
there Le considerable evidence te indicate that the 4.08 
day period should be asaisned the mase numner 1°65 (see 
Platinum 195 below), the 2.0 day pericd would then zo 
with the sase numver 162. The twe day period is aot 
isomeric with Ftl9" since if this wore the ease, the 
amount <«f the two day halfelife furmec tn a platinum 
Plug 17.5 Kev cseme nectron reaction should be comparable 
with the emount of the 4 day haifelife formed. If the 
tec cey peritcc were fered by an irldtw proton sana 
reaction waking it an isomer with a stabie platinus 
iactope of mass nuaeers 10@ cr 164 there should erentu= 
ally ce in the platinum fracticn soawe svidenece ef the 
umstaole {ridiums iecteops of the same mase number formed 
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dy the K capture decay of the &.0 aay pericad. This is 
net the CAs®.e 

vecen.e¢ ef the small abundance cf piatinoam iSf 
(Oe7GE) ae compared sith that of 164 !t weald be axpected 
that the amount of 191 rormec from a pletinum gemma neutron 
reaetion woulc be very small us ocomperecd with the amount of 
19S formed. “his isa verified by the fact that in the one 
hour platinum zeanma vombardment there is no disvernadle two 
day period while in the six hour Dombardsent the twe cay 
perice is apparent enly sith e@ low activity. 

+he 2.0 day halfelife wcaparesa with so 5.00 day 
half-life previously reported in the Literature for 
plstinew 191 (ref.1). 2ther investisators have reported 
estainin: this isotopes from an Iridium deateron tee néeatros 
reaction end from a pletinus neutren two neutron reaction. 
(refel). ‘nis isoteape has not previcusly veen obtained 
Oy ths twe methoce reported here. 

Fletinum 189i ceceys by E capture. oth L and 
% x-rays have bean neasureG. lead and silver absorptions 
sive aporoximately a 0,0¢7 isv sleetromagnetic radiation 
Whieh decaya with « two day halfelife. This is en inter~ 
mediate energy cf lridium K xerays, anc agrees with results 
entained by previous inmvestigeters (ref.l}. Aluminue 
acserrtiscn esasuresents show slactrowaznetic energies ¢f 
Oe.0i0 Nev ant 0.014 hav that Geeay sith thie pericd, 
The O.CiC Her is an intermediate enercy of iridiun L x-rays. 
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tre lead absorptions alec show a 0.59 Hey cauna 
energy Geceying at a twe day halfelife. This ie in fair 
agreteent with the 0.57 kev canna energy previcouely reported 
for this tsetepee. 4 1.46 Rev elestron Gegayinz with the 
two day period fs apparent from aluminus avsorpticna. It 
oeeurse with a low frequency amd is predvebly « Compton 
@lectron, and would indleate « 1.75 fev csancxa snerzy. 

Shis a@:d net appear is lead abdsarptions, however “ilzinecna 
(ref. 1} reports « bard ceamea cf ebout 1.5 “ev. 

The 0.4% Key elestren which decays at a tes day 
melfelife fren the aluminus abserpticu measurexents is 
probably an internal eccnverzion electro: gcing with the 
geena measured at 0.59 eve 
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Be. Platines 193 


Saelf-lLife 4.02 days 
Rothot of decay KX capture 
ieee enorgeies ellf Zev 
SeSS Nov 
3.07 Mav 
-lectron oneryglas Dellé4 Voy 


The 4.06 day hulfelife was ovtained fron proten 
UVnebardaents of iridium, 17.5 Sev canna Sombardsents of 
piatinum, and fast neutron Sembardments of mréurye The 
pletinus 19% positisa fa the only one that sould posalbly 
vo arrived at from both an Llridiam plus nrotan reaction 
ani @ meroury plus fast neutron reaction. Thus there 
could >e slight count that tae 4.08 dey periad is 
correctly located. | | 

This half-life compueres with 4.55 ami 3.5 day 
oelf-Lives reported for this isctepe by previous investi-~ 
satere. The three reactions listed above to obtain 
pietiaun 195 have not osten réperted in the literature. 
2his isotope has veen previously obtained oy the 
followiag reactions (ref. 1, #2, 11}: 

plat inumeneutrom= | ama 
platinumensutronetwo neutron 
plat inueieutercneprcton 
iricium-cautercnetwo neutron 
lridivme-a4lpheeprceton t#6o neutron 
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Mead S060W tions Sere & UedS REY Cumma asd a 
LeU? ov cumom shies vecay at a fcur amy Pratee nese 
energies have not previeusly been reported. an electro= 
S6gnetlc radiseilvun whlen couid ow either UA115 Kev or 
GelS sey alse shows wpe Silver and copper absorption 
BOUSsTeaunia svew that Goth of these snergles are 
actuelly present. ‘ihe 0.005 kev energy eccrresponds to 
the X xerey oF iriGgium inmcileating uecay By A captures 
Tie egrees with the method of decay previeusly reported 
in the litereture (ret.1,¢). <Aiuminum absorptions turcuch 
polystyrene sive un elestrewegnétic energy ci 10 tev 
cerreeypouuing to the L zeray of iridium. <aiusinum sdsorse 
tivnes alsu «ave B8 Ueils Rev veta energy decaying at a 
eve Gay half-life. This is iniermediate »setween the 
Gelid ke¥ and the GO2115 Nev values previously reported. 
sho 1.5 Lev comma reported oy ®ilainsen (ref.1) was not 
GUSCP VEG» 





Ge Fiatinus 196. 


Half-Life To winntes 
Dethec oF cdecey 7;Game cr peselisly sete 
Vee energias vevi Lev 


Slectrou entries Leic Rev. 

she 75 einvie half-lite was obtained fron 17.5 Mev 
game. DomOarcmente of pletiawn eno Tram fast neutron bombe 
ardneat.e cof mercury. Unie activity het previquely been 
teported oy boti. of these reactionsiref. S,11}. Sowever 
the previcue work douse cu this isctope was inccaplete 
eu incenclusivwee. Luis activity bas aiso seen repertec 
&8& baVins Seen outaelinued by piatiow Geuterin proton and 
pactinwa Past neuiren reactions. Unif+«Lives of G 
minuautes, 7G minutes anc C7 misuutes Leve been reported by 
the avove smetiede in the literature (ref S, 4, 5, ilje 

LOB Bbeorption REBSUseRGNLS p40 4 Kau GiusrEy 
of O.31] Sev which decayed at approximately a 75 siaute 
belfelife. THIS compares with the 0.557 cev cama repcrted 
in the literature. -szluminux abvecrption measurements give 
en @leetron of 1640 Hev atiributesie te this activity. 
zhis has u5t Seen reported previcusly. The 220 Kev and 
Ses Lev internal conversion siectrens reperted vy Hsle 
(ref. ll} were uot detected. 

7h@ Shes Gumer end Cie fore of deesy of the 
a3¢tepe Gecaylas with this Seifelife is etilil in doust., 
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D  Pletinus 197 
“slf-life 1%.66 hours 
Petheat of desay  “Yote 
Shenae energiva Rone dstected 
Sleetreon energies S,00 ev 

Yue 80 how halfelive was obtained by cacme 
platinus  m@ema and mercury fast meutren reectiona, noth 
of shich are reported in the literature (ref 8, 10}. In 
eack case howrver the werk done on thia activity was very 
Sketchy. “his agtivity was ales reported oy the following 
reactions (ref 6, 7, &): platinus: deuteron proton, 
sletinum neutron two neutron, ari platinum neutron pee. 
Tie 19.5 hour telfe-life ts somewhat zg2water than the 17.5 
ens 1° hour fleures reported in the literature, 

Aluzmizmm sdscrption measurements show a G.68 fev 
vetea energy shiek decays with a 20 hws half-life. This 
comparts with the 0.85, 0.72, andi Os54 Kev values prevrievaly 
repuortes. ‘The 0,00 key gamma gaucrgy reported in the 
literature waa net cetected. 


od 





Ee Platinum 199 

midarh be cays 

Eathed ef decay Seta 

Sanwa @enercies Oe57 Key 

Slectron enercice ,435 Rov 

The & day halfelife waa chtained Dy « mercury 

fast meutren aliphba raaection and by a riatinue camee reaction. 
However 11 {s believed that tm the latter cane the Sf day 
periad is oroduced br the nevtren flux present rather then 
by the eanmmea. This period was previovaly reperted enly ty 
@ platinum slow neutren reactien (ref #2). Yhe wmaas numoer 
te which this activity belones le net well fixed herever 
aiuminue adsorption sensurements ctve veta energies cf 
e49 onc 2515S Mev decaring with « half-life ef abeut £2 
Gaye. Lead adsorption seaauresente give a tarma energy 
of Geh7 Mev ehieh ceenys #£ithé a halfelife cf 81 ders, 
Selther the G.O8, and 0.21 Fev vances aesigned to Ant SS 
or the «15 and .57 Kev raerss aeslizned te fig hos wore 
detected with certainty. A 0.32 Mev beta is assigned 
to Au This is evidence that Pt'%? decays mto Au!% 





cree Pr PP st PP 


o 


‘ SPSS ea PTE 
Physiowl Asview Th, 1OIG, «ilk lusone 
Mrysival Review 74, £01, Seniwville, isherb, Kelgutone 
Tuysical Keview 74, 155°, Saeki, addel, Fagg, Tobine 
*hytioal Meview 73, 479, Juckwerts. 


(Thytioal Feview 20, 473, “herr, ‘sinsridge, anderson. 


Phyeteal Neview 77, O45, jork. 

soysical Jeview 03, S75, Scxilien, ‘armen, Moen. 
Troe lewd Pil Seas S7, 422, Nrlewan, Saheu. 
Proc Woy Soe A 190, S21 and 355 

Mivetics Miytica Acta §), 200, “affler, Wirzel. 
Arkiv “et aetron “yelx Ma, (9, Molo, 

Mulletin of the Amerloan Pirsionl Joclebty 

Ele 27%, Tes Gerke 

Welvetios faystea Acta 24, 120. 





AGES COLEVOSM ba? 


Nithovt the assistance and cooperation of 
seany persone thie work eovld never have been carried 
to its present estate. ‘ deep irdebtednesn ia felt 
toward Tr. #.L. Pool for his advice and forbearance, 
Vr. Paul Seller and oather personnel on the Shilo State 
Oyelectror were indispensable. brs. Xidolfota timely 
preparation of tarcrets for cyclotron bombardments and 
her irivicy perservance in ebtainine and repleeing worn 
partes in variows items of the eqaipment seed ia appreciated. 
The aszigtance of Or. Fowlar, and the ceopsration of other 
peresesnel at the Sax xtdge Laboratories was vitel. 

*@ guomit this paper with a feeling of sratitude 


toward thoas we nave worked wit. 


eo 
er 























| cet & BINDERY 








’ 


a 





i 


} 


‘® 


) 





